A Gram-positive-staining, moderately halophilic, strictly aerobic, catalase-and oxidase-positive, rod-shaped bacterium, designated strain JSM 076056 T , was isolated from a sea urchin collected from the South China Sea. Cells were motile by means of peritrichous flagella and formed ellipsoidal endospores lying in subterminal swollen sporangia. Strain JSM 076056
, was isolated from a sea urchin collected from the South China Sea. Cells were motile by means of peritrichous flagella and formed ellipsoidal endospores lying in subterminal swollen sporangia. Strain JSM 076056
T was able to grow at salinities of 2-25 % (w/v) total salts and at pH 6.0-10.0 and 15-40 6C; optimum growth was observed with 5-10 % (w/v) total salts and at pH 7.0-8.0 and 25-30 6C. It was incapable of growing with NaCl as the sole salt. meso-Diaminopimelic acid was present in the cell-wall peptidoglycan. The major cellular fatty acids were iso-C 15 : 0 , iso-C 16 : 0 , iso-C 14 : 0, anteiso-C 15 : 0 and C 16 : 1 v7c alcohol. The predominant respiratory quinone was MK-7 and the genomic DNA G+C content was 45.5 mol%. A phylogenetic analysis based on 16S rRNA gene sequences indicated that strain JSM 076056 T belonged to the family Bacillaceae and was related most closely to the type strains of the two recognized species of the genus Pontibacillus, namely Pontibacillus chungwhensis BH030062 T (96.4 % sequence similarity) and Pontibacillus marinus BH030004 T (96.2 %); these three strains formed a robust cluster in the phylogenetic tree. In combination, the phylogenetic, phenotypic and chemotaxonomic data indicate that strain JSM 076056 T represents a novel species of the genus Pontibacillus, for which the name Pontibacillus halophilus sp. nov. is proposed. The type strain is JSM 076056
The genus Pontibacillus was first proposed by Lim et al. (2005a) . Members of this genus are Gram-positive, moderately halophilic, strictly aerobic, motile, endosporeforming rods, having a meso-diaminopimelic acid cell-wall type and containing MK-7 as the predominant respiratory quinone. At the time of writing, the genus comprises two recognized species, Pontibacillus chungwhensis (Lim et al., 2005a) and Pontibacillus marinus (Lim et al., 2005b) .
During an investigation of the diversity of the microbial population of invertebrates inhabiting the South China Sea, we isolated a moderately halophilic bacterium, designated JSM 076056 T , from a sea urchin collected from Leizhou Bay, China. On the basis of the results of a polyphasic taxonomic study, this strain represents a novel species of the genus Pontibacillus.
For strain isolation, serial dilutions (1 : 10) of a sea urchin homogenate were plated on Difco marine agar 2216 (MA; pH 7.5), supplemented with 0-20 % (w/v) NaCl, at 28 u C for 7-28 days. A yellow-pigmented colony, designated strain JSM 076056 T , was picked from a plate of MA supplemented with 10 % (w/v) NaCl. It was maintained both on slants of MA supplemented with 5 % (w/v) NaCl (containing approximately 7 % NaCl and 8.4 % total salts; here referred to as MA5) at 4 u C and in Difco marine broth 2216 (MB) supplemented with 20 % (v/v) glycerol at 280 u C. Unless indicated otherwise, morphological and physiological studies were performed with cells grown on MA5 (pH 7.5) at 28 u C. Cell morphology was examined using light microscopy. The Gram reaction was examined using staining (Smibert & Krieg, 1994) combined with the KOH lysis method (Buck, 1982) . Flagella and endospores were examined according to the methods of Leifsson and Schaeffer-Fulton, respectively (Smibert & Krieg, 1994) . Growth was tested at various temperatures in the range 5-55 u C (in increments of 5 u C) on MA5 and at pH 5.0-11.0 (in increments of 0.5 pH units) on MA and in MB supplemented with 5 % (w/v) NaCl. Growth at different total salt contents (0, 0.1 and 0.5 %, w/v, and 1-30 %, w/v, in increments of 1 %) was determined on MA, prepared according to the formula of Atlas (1993) . Growth was also tested with NaCl as the sole salt. Hydrolysis of casein, DNA, gelatin, hypoxanthine, starch, Tween 80, L-tyrosine, urea and xanthine was determined as described by Cowan & Steel (1965) . Methyl red and Voges-Proskauer tests and determinations of hydrolysis of aesculin, production of indole and H 2 S, reduction of nitrate and nitrite and activities of phenylalanine deaminase and lysine and ornithine decarboxylases were performed as recommended by Smibert & Krieg (1994) . Growth under anaerobic conditions was determined, on MA and in MB supplemented with 5 % (w/v) NaCl and with or without 0.5 % (w/v) glucose or 0.1 % (w/v) nitrate, using GasPak anaerobic systems (BBL) according to the manufacturer's instructions. The oxidation/fermentation of glucose and respiration on fumarate, nitrate and nitrite were studied according to the procedures described by Mata et al. (2002) , using MH medium (Quesada et al., 1983) with 7.5 % sea-salt solution (Rodriguez-Valera et al., 1981) as the basal medium. Acid production from carbohydrates and the utilization of carbon and nitrogen sources were determined as recommended by Ventosa et al. (1982) . Motility, antibiotic susceptibility and catalase and oxidase activities were determined as described previously (Chen et al., 2007) . Other enzyme activities were assayed by using API ZYM strips (bioMérieux) according to the manufacturer's instructions, except that the suspension medium was supplemented with 5 % (w/v) NaCl. The results of the phenotypic tests are given in the species description and in Table 1. DNA was isolated according to the method of Hopwood et al. (1985) and the G+C content was determined by using the HPLC method (Mesbah et al., 1989) . Genomic DNA extraction, PCR-mediated amplification of the 16S rRNA gene and purification of the PCR products were performed as described by Cui et al. (2001) . The resulting 16S rRNA gene sequence was compared with sequences obtained from public databases (GenBank/EMBL/DDBJ) to find the most closely related species. A phylogenetic analysis was performed using the software package MEGA 3.1 (Kumar et al., 2004) after multiple alignment of the sequence data with CLUSTAL_X (Thompson et al., 1997) . Distances were calculated using distance options according to Kimura's two-parameter model (Kimura, 1980) and clustering was performed with the neighbour-joining method (Saitou & Nei, 1987) . Maximum-likelihood (Felsenstein, 1981) and maximum-parsimony (Kluge & Farris, 1969) trees (not shown) were generated by using the treeing algorithms contained in the PHYLIP package (Felsenstein, 2002) . Bootstrap analysis (based on 1000 resamplings) was used to evaluate the tree topology of the neighbour-joining data (Felsenstein, 1985) .
The DNA G+C content of strain JSM 076056 T was 45.5 mol%. The almost-complete 16S rRNA gene sequence (1469 bp) of the organism was determined. A phylogenetic analysis based on 16S rRNA gene sequences revealed that the novel isolate was most closely related to the type strains of the two recognized species of the genus Pontibacillus (Lim et al., 2005a, b) . These three strains formed a robust cluster in the phylogenetic tree, in which strain JSM 076056 T occupied a distinct subline branching at the periphery of the cluster (100 % bootstrap support) (Fig. 1) . Thus, it was clear that our isolate belonged to the genus Pontibacillus. Strain JSM 076056 T showed relatively low levels of 16S rRNA gene sequence similarity with respect to the type strains of the two recognized species of the genus Pontibacillus (P. chungwhensis BH030062 T , 96.4 %; P. marinus BH030004 T , 96.2 %). It has been suggested that bacterial strains showing less than 97 % 16S rRNA gene sequence similarity can be considered as members of different species (Stackebrandt & Goebel, 1994) . It is evident from the phylogenetic data, therefore, that strain JSM 076056
T represents a novel species of the genus Pontibacillus.
The amino acids in whole-cell hydrolysates were determined as described by Hasegawa et al. (1983) . Respiratory quinones were analysed using HPLC as described by Groth et al. (1996) . Fatty acid compositions were determined as described by Sasser (1990) by using the Microbial Identification System (MIDI; Microbial ID) with cells grown at 28 u C for 3 days on MA supplemented with 3 % (w/v) NaCl. The chemotaxonomic data for JSM 076056 T were consistent with the assignment of the strain to the genus Pontibacillus (Lim et al., 2005a, b) . The peptidoglycan of the organism contained meso-diaminopimelic acid as the diagnostic diamino acid. The fatty acid profile of strain JSM 076056
T was similar to those of the type strains of the genus Pontibacillus (see Supplementary Table S1 , available in IJSEM Online). The major fatty acids were iso-C 15 : 0 (31.46 %), iso-C 16 : 0 (16.59 %), iso-C 14 : 0 (16.57 %), anteiso-C 15 : 0 (10.47 %) and C 16 : 1 v7c alcohol (10.10 %). MK-7 (95.6 %) was the predominant respiratory quinone; minor amounts of MK-6 (4.4 %) were present.
The results of the phylogenetic and chemotaxonomic analyses supported the affiliation of strain JSM 076056 T to the genus Pontibacillus (Lim et al., 2005a, b) . However, the novel strain differed markedly from the two recognized Pontibacillus species on the basis of its relatively high DNA G+C content, its distinctive sporangial morphology and the comparatively wide range of salinities in which it can grow (Table 1) . Additionally, its ability to hydrolyse gelatin and produce acids from D-mannose, together with its inability to hydrolyse Tween 80 and to produce acids from maltose and trehalose (Table 1) , also served to distinguish strain JSM 076056
T from its close relatives (Table 1) . On the basis of the data presented here, therefore, strain JSM 076056 T represents a novel species of the genus Pontibacillus, for which the name Pontibacillus halophilus sp. nov. is proposed.
Description of Pontibacillus halophilus sp. nov.
Pontibacillus halophilus (ha.lo9phi.lus. Gr. n. hals salt; N.L. masc. adj. philus from Gr. adj. philos loving; N.L. masc. adj. halophilus salt-loving).
Cells are strictly aerobic, catalase-and oxidase-positive, Gram-positive-staining rods, approximately 0.6-0.9 mm wide and 3.5-4.0 mm long. Cells are motile by means of peritrichous flagella. They bear ellipsoidal endospores that lie in subterminal swollen sporangia. Colonies are yellowpigmented, flat and non-translucent, have glistening surfaces and circular/slightly irregular margins and are 2-3 mm in diameter after incubation for 3-5 days at 28 u C on MA supplemented with 5 % (w/v) NaCl. No diffusible pigments are produced. Growth occurs at pH 6.0-10.0 (optimally at pH 7.0-8.0) and 15-40 u C (optimally at 25-30 u C). Moderately halophilic, growing over a wide range (2-25 %, w/v) of total-salt concentrations in complex medium, with optimum growth at 5-10 % total salts. Unable to grow with NaCl as the sole salt. Aesculin, gelatin and starch are hydrolysed, but casein, DNA, hypoxanthine, Tween 80, L-tyrosine, urea and xanthine are not. Negative for production of H 2 S and indole, for oxidation/fermentation of glucose and in methyl red and Voges-Proskauer tests. Under aerobic conditions, nitrate and nitrite are not reduced. Respiration on nitrate, nitrite and fumarate under anaerobic conditions is not observed. Acids are produced from D-mannose, D-ribose and starch, but not from indicate branches that were also found with the maximum-likelihood (Felsenstein, 1981) or maximum-parsimony (Kluge & Farris, 1969) algorithms, respectively; asterisks indicate branches that were recovered with all three methods. Numbers at nodes indicate bootstrap percentages (.50 %) based on a neighbour-joining analysis of 1000 resampled datasets. Bar, 1 substitution per 100 nucleotide positions.
